Flow cytometric evaluation of apoptosis and cell viability as a criterion of anti-tumour drug toxicity.
Determination of the drug concentration required to kill 50% of the tumour cells (EC50) does not take into account the propensity of cells to undergo apoptosis and necrosis. These 2 parameters and the viable cells are here assessed by a flow cytometric (FC) approach using propidium iodide (PI) and FITC-Annexin V staining. A number of carcinoma cell lines of defined p53 status were exposed to cis-PtII for 24 hours, stained with PI and FITC-Annexin V and analyzed by FC. Unstained viable cells, early apoptotic cells and necrotic cells were scored separately in dual parameter plots of green fluorescence (FITC) against red fluorescence (PI) to generate dose response curves. EC50 values for cell viability were found to be 1-4 times higher than survival data from colony assays resembling data obtained by MTT or Crystal Violet vital dye staining. Percentage apoptosis measured by Annexin V binding was in agreement with microscopic scoring of apoptotic cells after Acridine Orange staining. The FC assay described gives a good estimate of cell viability resembling data from vital dye staining assays and provides additional information on apoptosis and necrosis. FC data from Annexin V binding and microscopic scoring after Acridine Orange staining were in excellent agreement.